We used TMS to investigate the contribution of left inferior frontal gyrus (LIFG) and posterior middle temporal gyrus (pMTG) to lexical/semantic selection and retrieval processes using a cyclical naming paradigm. Participants named pictures that were presented repeatedly across six cycles, either in semantically related or unrelated sets. Previous research has suggested that selection demands are higher for related sets, especially after repetition, since participants experience competition from the activation of semantic neighbours. In contrast, retrieval demands are greater for unrelated sets in the absence of semantic priming, particularly on the first cycle when the target names have not been previously activated. Therefore, this paradigm can reveal independent effects of (i) retrieval demands (i.e., the ease of accessing picture names from visual input) and (ii) selection/competition. We found that rTMS to LIFG and pMTG produced similar behavioural effects: stimulation of both sites disrupted picture naming performance on early cycles (when participants were less practised at producing the picture names) and for semantically-related sets (when there was the potential for increased competition and yet also facilitation from semantic neighbours). There were no effects of TMS when either retrieval or selection requirements were maximal on their own. The data therefore support the view that both LIFG and pMTG contribute to picture name retrieval, with both sites playing a critical role in mediating the semantic facilitation of naming when retrieval demands are high.
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Introduction
The mechanisms that underpin the production of appropriate lexical and semantic information have been long been a focus of research within cognitive neuroscience and psycholinguistics. There is a consensus that activation spreads between semantically-related words and concepts (e.g., Chen & Mirman, 2012; Collins & Loftus, 1975; Foygel & Dell, 2000; Levelt, Roelofs, & Meyer, 1999) , and this phenomenon is thought to underpin semantic priming effects in tasks such as picture naming. However, unchecked spreading activation could cause competition, since items that are semantically related to the target are also activated, raising the question of how words and concepts are selected for output. Researchers have proposed that lexical selection can be driven by processes intrinsic to the lexical/ semantic system -i.e., when a potential output reaches a critical threshold for production, or via lateral inhibition of related representations (e.g., Foygel & Dell, 2000; Levelt et al., 1999) . Additionally, when the system experiences strong competition and/or weak activation of any potential target, top-down cognitive control mechanisms may be triggered (Bedny, McGill, & Thompson-Schill, 2008; Jefferies, Baker, Doran, & Lambon Ralph, 2007; Schnur et al., 2009; Thompson-Schill, D'Esposito, & Kan, 1999) . These processes could bias interactiveactivation processes within the lexical-semantic system to dampen competition and promote the target response, and/or constrain ongoing processing so that it is appropriate to the current goal or task context.
The neurobiological underpinnings of these processes are not well-understood. Neuroimaging studies have reported stronger activity within left inferior frontal gyrus (LIFG) when competing lexical and semantic representations vie for selection (Badre, Poldrack, Pare-Blagoev, Insler, & Wagner, 2005; Moss et al., 2005; Thompson-Schill, D'Esposito, Aguirre, & Farah, 1997) and when top-down control processes guide lexical/semantic retrieval (Buckner, Raichle, Miezin, & Petersen, 1996; Demb et al. 1995; Fiez, 1997; Gabrieli, Poldrack, & Desmond, 1998; Kapur et al., 1994; Peterson, Fox, Posner, Mintum, & Raichle, 1988; Wagner, Koutstaal, Maril, Schacter, & Buckner, 2000; Wagner, Pare-Blagoev, Clark, & Poldrack, 2001 
